Oxidative stress: the old enemy in Alzheimer's disease pathophysiology.
The complex nature and genesis of oxidative damage in Alzheimer disease can be partly answered by mitochondrial and redox-active metal abnormalities. By releasing high levels of hydrogen peroxide, dysfunctional mitochondria propagate a series of interactions between redox-active metals and oxidative response elements. In the initial phase of disease development, amyloid-beta deposition and hyperphosphorylated tau may function as compensatory responses and downstream adaptations to ensure that neuronal cells do not succumb to oxidative injuries. However, during the progression of the disease, the antioxidant activity of both agents evolves into pro-oxidant activity representing a typical gain-of-function transformation, which can result from an increase in reactive species and a decrease in clearance mechanisms.